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were inundated to depths of from one to fifteen feet for a dis- 
tance of six miles. Many resideuts were driven to the upper 
stories of their dwellings. It if3 estimated that the losses will 
amount to $100,000. 

HIGH TIDE. 
Eastport, Maine, 4th, 5th. 

Few Haven, Connecticut, l l th.  
TEMPERATURE OF WATER. 

The following table shows the highest and lowest tempera- 
tures of water observed at the several stations; tlie monthly 
ranges of water temperature; and the mean temperature of 

LOW TIDE. 

the air: 
Temperntare of tonler for  3fnrch, le85. 

_- 

Rnnp.  

Tempsrnt ure 
nt buttoni. 

Statlou. 

0 

Atlnntic City New Jersey .............................. 44. ! 
Alyena, Michjgan. ..................................................... 
Augusta Georgia ............................................ 56.4 
Baltimo& Maryland ........................................ 3b.5 
Block Isl;iid, Rhode Island ............................. 37.0 
Boaton, Mnssnrhusetts ..................................... 33.1 
Buffalo New York* .................................................. 
Cauby,’Fort, Wadlington Territory ._ ................ $3.8 
Cednr Keys. Florida ......................................... 07.5 
Chnrleaton, South Cnrulilin ............................... 53.3 

-- 
0 * 
3.8 14.7 

33.7 4 3  

29.1 4.0 

44.9 8.9 
59.8 7.7 
49.7 3.6 

...................... 
41.0 15.4 

29.2 7.8 

..................... 

...... ............................................. .................................. 

............................................... 
............................................. .................... 

................................. ................................. .......................................... 
........................... ............................... 14 5 49.3 

I ’ !  

No observations made UII account uf ice. t Record for 29 days. 1 Record for 23 days. 

VERIFICATIONS. 
INDICATIONS. 

The detailed coniparison of tlie tri-daily indications for 
March, 1855, with the telegraphic report,$ for the succeeding 
twentyfour hours, shows the general average percentage 01 
verifications to be 85.87 per cent. The percentages for the four 
elements are : Weather, 90.00; direction of t h e  wind, 81.68; 
temperature, 83.28 ; barometer, 90.09 per ceut. By geograph- 
ical districts, they are : For New Englitnd, 86.34; middle At- 
lantic states, 88.78; south Atlantic states, 88.50 ; eestern 
Gulf states, 87.34; western Gulf states, 86.73; lower lake 
region, 56.83; upper lake region, 83.98; Ohio vitllej aud Ten. 
nessee, 86.05 ; upper Mississippi valley, 53.97 ; Missouri valley, 
78.4G; north Pacific Goitst region, 80.36; middle Pa,cific coast 
region, 97.3;’; south Pacific coast region, 99.11. There mere 
sixteen omissions to predict out of’ 3,384, or 0.47 per cent, 
Of the 3,369 predictions that hare been made, forty-seven, 
or 1.40 per cant., are considered to have entirely failed; one 
hundred and twenty-four, or 3.G8 per cent., were one-fourth 
verified; three hundred and sixty-four, or 10.80 per cent., 
were one-half verified; six hundred and sixteen, or 18.28 

;>er ceut., were three-fourths veriEed; 3,218, or 65.84 per cent., 
were fully Verified, so fa,r os con be amertained from the tri- 
hi ly  reports. 

Dnring March, 1885, t,wo hundred and sixty-eight cautionary 
iignals were ordered. Of these, two hundred and thirty-four, 
)r 57.31 per cent., were justified by winds of twenty-five miles 
)r more per hour at or within oue hnndrerl miles of t h e  station. 
One hnndrcd and fifty-sir cautionary oft-shore sigurtls were 
irdered, of which number oue huudred and twenty-two, or 
78.31 per cent., mere fully justified both ;u3 to direction and 
veloci tp ; one liundred and forty-seven, or 94/32 per cent., were 
justified as to direction ; and one hnndred aud twenty-eight, 
~ 8 3 . 0 5  percent., werejnstified as to velocity. Four hundred and 
twenty-four signals of all kinds were ordered, three hundred 
md fifty-six, or 83.96 per cent., being fully justified.. These do 
riot include signals ordered at display stations where the veloc- 
ity of the mind is ouly estimated. Of the above cautionary 
off-shore signals, one hundred and fifteen were changed from 
cautiouary signals. I n  forty cases winds of twenty-five miles 
or more per hour were reported for which uo signals were 
ordered. 

During March, 1855, there were eighty cold-wave signals 
ordered, of which uumber, seventj-, or 87.5 per cent., were 
jus ti fied . 

The followiug is from the report of the “Alabama Weather 
Service,” under direction of Prof. P. E. Mell, jr. : 

the Chief Signal Officer, were as follpws: 

17tl1, 1911, 19th, SOth, 23d, Z&h, 29th, 3Oth, 3lrrt. 

19th, Slut, 2R$ &h, 2ith, 30th. 31st. 

CAZTTIONARY STGNALS. 

COLD-WAVE SIGNALS. 

RAILWAY WEATHER SIGNALS. 

The predictions for the month of March, telegraphed by General Hazen, 

Fair rcwnlher.-lst, Sd, 3d, 5th, 6th, 7th, 8th 9th, loth, l l th ,  lPth, 16th, 

f ,oww lerc~~einlnre.-l:~tli, 17th, 2Oth, 22~1, fYth, 29th. 
Higher tewi erntztre.--Yd. Ith, 6th, loth, 11th l f th ,  14t.h, 15th, 16th, 18th, 

Stuliorinry lieui~e,’nt#re.-lst, 2d, 5th, fth, 8th, 9tb, 25t11, 26th. 
Cold-wave signals ordered on the 28th. 
A careful esamination of all reports shows the verification of predictions to 

L O C ~  ran’tls.--4th, 12th,.lRth, 15th, 2lst, %2d, 25th, %th, 2fth, 28th. 

be 92 per cent-. for temperature and 93 per cent. for weather. 
ATMOSPHERIC ELECTRICITY. 

AURORAS. 
An extended diwpley of the aurora occurred during the night 

of the 15-1Cith Except a t  stations iu Montana, where cloudi- 
ness prevailed, this display was  observed throughout the north- 
ern part of tlie United Btates. To tlie eastward of the Missouri 
valley statious reporting i t  are very numerous, Nashville, Teu- 
nessee, beiug the Rontliernmost point at which i t  was observed. 
tn the uortlieru platean and north Pacific coast region this 
disp1il.v was also report.er1 by niiinerocs observers. 

The following reports have been received : 
Spokane Falls, Washington Territory, 16th : a bright aurora 

appearerl at 11.10 1). m. ; there were three streamers of light 
pink co[or, which rose and fell a t  short intervals; t h e  stream- 
ers were not vertical but were inclined towards the west. 

Port Angeles, Weshington Territory, 15th : an aurora ww 
observed at 1.45 a. m., a,lso at the 7 a. m. and at the 11 p. m. 
observations, with indications of its having continued unin. 
terrnptedly froin the time of t h e  first observation. When first 
gee11 110 da,rk segineut was observed, t,he horizou being obscured 
b ~ -  groups of cirrus clontl, bnt au arch of light extended over 
about 150° of the northern horizon, wit,li an elevation of about 
POo ; above -the arch there tippeared innumera.ble ‘6 merry 
da~n~ers,’~ which shot up to an elevation of‘ ahout 70°. The 
niaxiinuni degree of brilliancy during the display was attained 
about 2.30 a. m. At  the ‘i a. in. observation the aurora wzw 
observed in the form of an arch of light, which flashed up in 
broa,cl patches; a t  11 1). ni. the aurora was again observed, but 
was soon obscured by fog. 

Lewiston, Idaho, 15th : an aurora warns observed from 8.20 to 
9.30 1). m.; i t  extended from 45O east of north to 1 5 O  west of 
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-. - Table sf nriscelloiteoua insleorological dalaJor March. 1885-Signal Seraiee obsoaalions. 
. . . .  . . . . . . . .  .- . . . . . . . . . . . . .  ....... . . . . . . .  . . . . . . . . . . .  . . .  . . . . . . .  . -  

Winds. 
I .  

Extrrnien. 
Statlono. 

Nero Efrghrnd. 
Eaatport ...................... 
MountWnnhiiigton ..... 
Thntcher's Ieland 
Boston ........................ 
Point Judith ...... 
Block Inland 
Narruganaett Pier 
New Lundun 
New Haven 

...................... 
........ 

Portland 

................ ...... ......... ......... ............... ......... .................. ......... 
. ........................ ............. ................. .............. ...... ............... 

Middle Atlantic rlnk?~. 

New Ynik City 
SandyHook 
Barnegal Gitv. 22 
Little Egg Hkrbor 
AtlenticCity 
CapeMay .................... ......... 
Philadelphia ................. 
Iklaware Breakwater ..., 20 I....... ........... 
Ocean City .................. I ............ I .......... ......., 
Chincoteague ................ 8 ' 30.05 :+.os 
Cape Henry ................. 
Lynrhbnrg .................. 1 651 29.35 
Norfolk ....................... 

. I  ......... ! ......... I ......... ....... ..I... I ....... !....... l;-ilt ;j;;i;.; 
122 22'14 14 11.10 1714: Lo 7 

IgjiI 7;I212 

..... 

...... 
...... 

i ................. Boulk Allnnlic statre. 
Kitty Hawk 
Hatteriba ..................... 
Fort Macon 
New Rlver Inlet _ 
Wilmiugtun _ ............... 
Siiiithville ......... ........I 
Churlotte 
Atlanta 
Augusta ._ ................... 
Charleston .................... 
Savnnnah 
Jacksonrllle 
Cnpe Lookont 

................. i ........ 

..................... ....................... I 
i .................... ................ .............. I Purten~onth ........ ........., 

............................. I ga I 30.04 ;+.ai 
34 I30.d :$:- 

808 , 29-23 

............ ......... ............................. ......... 

................... 
Little Rock ................. 
Yhreveport ................... 
Palestine .................... 
Indinnula .................... 
Galvestori .................... 
LIan Antunit, ........................... ........ 

Rio Grandr rolle#. ' i !  
Rio Crande f i ty  ........... I q o  ~9.91  ,+.q 
Brownsville ........._...... 57 I 3 0 4  +*O7 

91.9 22!7.5.7 
n4.0 ,28174.0 

0.41 
1.54 

Re. 
11. 

nw. 
8. 

Men~phis 

Knoxville ................... 
i Pit t abnrg ........ ...... ...... Ohio rullru. 

Culnn~bur .................... 
Indianapolia ............... : 
Greencastle .................. I .... 
Cincinnati ................... I 
Louisville .................... ! 
Detroit ......................... 
Toledo ......................... I ...................... I Sanduaky 
Cleveland ..................... 
Erie ........................... .I 
Buffirlo 
Rochentrr .................... 
Orrwego ........................ 

Lower lake rtgion. 

......................... i 

7.0'12'*.121.31 
7.01 5.01 4'70.0124.0 275.4/22.5! 

nw. 
W. 
0w. 
0w. 

nw. 
sw. 

0. 
8W. 

I W .  
W. 
11 w . 
nw. 

Ow. 
BW. 
nw. 

54.9 '2'-\4.5- 
50.5 P135.7- 
54.5 31i34.0- 
55.5 31,32.8- 
53.5 ,3133.2- 
45.1 130~8.1- 
53.0 2iiag.l- 
w.0 '725.9- 

I ,  

I I .  
W. 

W. 

01 .  
W .  
W .  

nw. 

nw. 

uw. 
ow. 
n.  
nw.  
BW. 
0w. 

W. 
W. 

nu.. 

0w. 
W. 
BW. 
BW. 

5.1; 77z.6:Ij . j ;  
4 .0  7.S1.015.1 
0.3, 8!&.1 14.71 
0.0,177S.0 12.9 IW. 

11. 
U W .  
nw. 
nw. 

nw. 

ne. 

0 W .  

W. 

W. 

I Fpper lake region, 
Duluth ........................ 
Harqnrtte ..................... % 
Escauaba ..................... I 612 
Milwaukee ................... 
Chicagu ....................... I 3 
Grand Haven ................ I 620 

47.0 
4Y.2 
48.2 
43.0 
57.9 
45.4 
41.0 
43.0 
40.0 

0.77 
2.14 
2.23 
1.40 
0.57 
I .02 
1.11 
1.25 
0.71 

5.319. 
5,012: 

5,493 
7,983; 
7,331 
7,291 
6,575 

~...~~ .......... 
Mackinaw City ............ I 
Alpena - ....................... ! 2 
Port Huron ................ I 633 
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Table of mimellaneous meteorological dnta.foo,. .Ward#. ISS8--h'igml Sernice observationr-Continued. 
-. 

Atmospheric presrure. 

Stationa. 

NoTr.-Thr record of maximuni teinpernture on Mount Wrrliiagton, N. H., rovers fro111 alnt  to 31at. *118 miles. 
3 
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north and to an altitude of 35O. When first observed it was ol 
a pale yellow color, which afterwa>rdg grew brighter until 8.45 
when streamers, lo in widt.li, shot upward to an dtitucle 01 
35O ; these appeared and reappetired iu succession, reaching 
their maximum brilliaucy at  0 p. m. ; at 9.10 none were visi. 
ble, but shortly afterwards and until 0.95, L i  merry dancers” 
flashed from ea.st to west with great rapidity; at 9.30 tlie (lis. 
play had entirely disappeared. 

Plea.sant Grove, Washiugton Territory, 15th : an aurora was 
observed at  7 p. ni. in the form of an arch, aboro which ap. 
peared flashes of light resembling distant lightning. 

East Portland, Oregon : a cliffme auroral light was visible 
in the north throughout the night of 15-16th. 

Dayton, Washington Territory, 15th : a partial display ol 
the aurora was visible from 10.40 1). in., until obscured by 
clouds at  11.45 1). m. 

Bismarck, Dakota, 15th: au aurora was observed from 9.3C 
to 11.30 p. in. ; t h e  display being partly obscured by clouds. 

Baint Vincent, Minnesota, 15th : at  8.30 1). ni. a broar-1 band 
of light extended from 170° to 370° azimuth, and to an altitude 
of 30O. At  10 p. m. it disappeared but again appeared ai 
10.60, when bright streamers shot npw:ird from all points be. 
tween 90° and 170° and esteudetl to the zenith; the disphy 
lasted till daylight. 

Bort Totten, Dakota, 15th : from 15.10 to 7 a.. m. a pale yel. 
low auroralarch wasvisible in  the north. From 9 p. m. of the 
same date until midnight, there was an auroral display con. 
sisting of three parallel a,rches whose a1 titurles were 15O, 35c 
and 35O, respectively, the third arch being only partiallg 
formed; Rhootiug beams were also observed. 

Saint Paul, Minnesota, 15th : at 10.50 p. m. a faiut auroral 
light in the form of an arch was observed covering the north- 
ern horizon and estending to an altitude of 350 a.t the ceutre; 
beiieakh the arch was of a dark slate color. The displa,y re- 
mained uuchanged until 11.50 pm., when flashes of pale light 
traversed the arch in rapid succession from east to west. At 
13.30 a. m. of the 16th numerous slender beams shot upward 
to an a,ltitude of 65O, with a rapid motion from east to west; 
at 1 a. m., they rose to an altitude of SOo; at 1.10 a. m. the 
display began to fade. ’ Moorhead, Minnesota, 15th : 8 brilliant aurora was observed 
at 10 p. m. with beams of whitish light estcnding to the 
zenith; at 11 p. ni. the bemns faded away, leaving a segment 
of uniforni white light, covering the nort,hern sky to an nlti- 
tude of Go; this phase contiuued until midnight. 9 t  12.20 
a. in. the displa-y revived and beams of light shot iipmxd 
toward the zenith, rising am1 falling in quick succession ; nt 
12.30 a. m. an arch appeitred rising toward the zenith ; after 
reaching an altitude of 50° it separated intonumerous striated 
arches extending on either side of the zenith. It reiuaiued 
unchanged at 13.45 a. m. after which hour no observation w;u 
made. 

Cresco, Iowa, 15th : an aurora was observed at 7.45 p. ; 
double at  8.30; beams in the northeast a t  9 p. m ;  became 
brighter a,t 11 p. m. 

Guttenburg, Iowa, 15th : the sk,y was covered until 10 1). rn; 
when it cleared away an auroral display was observed ; it con- 
sisted of B bright light with a few beams and a dark cloud below. 

Keokuk, Iowa, 15th; when the sky cleared a t  8 p. m. au 
aurora was visible consisting of an arch covering GOo of the 
horizon ; the lower edge was well-defined and the  upper edge 
indistinct. It disappeared at  11.15 p. m. 

Dubuque, Iowa, 15th : an auroral display is reported to have 
been visible from 3 to 4.30 a. m. 

Yankton,’Dakota, 15th: a faint auroral arch of white light 
without streamers was visible after 9.30 p. ni. 

Huron, Dakota, 15th : bright auroral arch from 8 p. 111. until 
after midnight. 

Escanaba, Michiga,n, 15th : an aurora was observed at; 6.55 
p. m. and continued until the early morning of the 1 G t h .  There 
were two arches of bright yellow with “merry dancers” es- 
tending to within 20° of the zenith. 

Alpenp, Michigan, 15th : an aurora first appeared at  9.43 p. 
ni. consistiug of ditfuse light on the northern horizon ; no 
streamers were visible ; t,he display ended i k t  10.50 p. 111. 

Mackinaw Cit,v, Michigan, 15th : a fine display of the auro- 
ra was visible froui 7.45 1,. in. until the early inorniiig ofthe 

Milwa.ukee. Wisconsin, 15th : A faint aurora was observed 
in the north from 8 to 10 p. m., becoming obscrired by clouds 
at the latter hour. 

Sandnsky, Ohio, 15th : at  101,. 111. the northern sky presented 
a bright aplmtrauce through the clouds, being rlue to the 
presence of an aurom. 

Toledo, Ohio, 15th : at 7.351). ni. a brilliant aiirora appeared; 
i t  consisted of clonds of white light from which luminous 
beamH exteiided ; the streamers were not observed after 8 p. 
m. but a yellow liglit remained visible nntil3 a. IKI. ofthe 16th. 

Oswego, New York, 15th: an mrora of whitish light ma8 
observed from 6.45 to 11 p. m., becoming obscured by clouds 
at the latter hour. 

Rochester, New York, 15th: a t  10.30 11. in. a h i n t  auroral 
light WA.S observed in the north-northeast, cousisting of a pale 
yellow light without streaniers or arch ; the display continued 
uu ti I mi cln ight . 

Nashville, Teuuessee, 15th : n faint aurora was first observed 
at  7.35 p. IU. ani1 disappeared at 8.55 p. 111. Tlie display con- 
sisted of nuinerous slender beams in the uorth-nortli~esteru 
sky, covering about 30° of the horizon and erteiidiiig upward 
30°. The sleuder beanis disappea.rec1 at  8.50 1). m., leaving a 
yellow light which ext,entled about 5 O  above the horizon. 

Va,riety Mills, Virginia, 15th: an aurora was observed at 
7.35 p. m., consisting of a pale white light near the horizon 
from norbh to northwest. In a few minutes bands of streamers 
qq)eared, with rapid undulatory motion, and shooting upward 
15O or 15O above the horizon. These quickly hded and were 
soon replaced by a steady,pale glow of light, which lasted 
~oiue hours ; no arch was seen. 

Washington, District of Colunibiii., 15th : an iiurora was ob- 
served at 9 p. m.; i t  consisted in a faint glow in the  north, es- 
Lending tmo 15O above the horizon and 30° on either side’of the 
uoi-tli point. It was hidden in ten minutes by clouds. 

Burliugtou, Vermont, 15th: a very brilliant aurora waa oh- 
aerved from 9 to 11 p. m. The whole of the  northern sky, 
extendiug from a point in the northeast to a point.about due 
west, and upward for about 30° above horizon, was brightly 
illiiminecl, while frequent bright flashes of light appeared iu 
the northwest. 

Block Island, Rhode Island, 15th : a brilliant aurora, consist- 
ing of a white arch, very bright, and extending across the north- 
ern sky and to au altitude of 20°, was observed. Beneath the 
arc.11 was a dark bliie segmeut 10’ in width, from which two col- 
tiinns of white light, 5O in width, extended upward to an 
altitude of 30O; these disappeared from the eastern horizon 
at 5 a. m., but later they reappeared in the northwestern sky. 
The display began at  1.45 a. n~.; time of ending not known. 

Point Judith, Rliode Island: a.t 11.50 p. m. on the 14th 
auroral be;lnis began to stream upward from the northern 
horizou; they were of a ftiint yellow color, and extended to an 
a1 t.itiicle of 1 6 O .  The display remained uuclianged until about 
iuidnight., but at 13.15 a,. in. of the 15t.h a bright J’ellow a.rch 
nppeared mid reniained antmil daylight. The arch, which was 
rtbout 10O wide and of So altitude at  the highest point, covered 
d>ont 8 5 O  of the horizon, cutting the magnetic meridian at  
right imgles. 

Eastport, Maine, 15tmli : a brilliaat auroral arch appeared a t  
12.15 a. m., extending across the uorthern horizon and to an 
tltitutle of 15O ; beams shot upward to an altitude of 30°. The 
lisplay continued until early ‘morning. 

New Haven, Connecticut, 15th : an aurora was observed from 
2 until 3.15 a. m.; it consisted of a single streamer, which 
xsteiided to a considerable altitude. 

The following stations also reported the  aurora of the  15th; 
FiIllStOBU, Maryland, at 9 p. m. ; Woodstock, Maryland, a t  8 

16 bh . 
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p. m. until 10 p. m.; Lansing, Michigan, a t  9 p. m.; Ann Ar 
bor, Michigan, at, 7 1). m., still visible at 10 p. m.; Menist,iqne 
Mottville, ancl Swartz Creek, Michigan ; Northfield and Clies 
ter, Minnesota; NoPth Volney, It,haca, and Moriiittiinville 
New Pork; Skatesville, North Carolina, from 7.30 to 8.30 1). in. ~ 

North Lewisburg and Waneeon, Ohio; Albany, Oregon, 8 p 
m. ; Dyberry and Catawissa, Pennsylvania ; Dale Enterpribe 
Virginia, :tt 7 p. m.; Moorestown, New Jersey, 1 a. m.; Bain 
bridge Island, Washtngtou Territory ; North Colebrook, Con 
necticnt, from miduight until morning ; Norfolk, Uoiinecticnt 
2 a. m.; Webster, Dakota; Vevay and Spicelmd, Indiana, 
Independence, Manchester, West Union, Hamboldt, 0r;ka. 
loom, and Fort Itfedison, Iowa ; Ernbanas, Susses, and Prairif 
dn Chieu, Wisconsin, 8.45 p. m., 9 p. m., :md 11 p. m., respec 
ti vel p. 

The following is taken from u Natnre ” of April 9, 1885 : 
There was a considerable disturbance of the magnetograph recorded hen 

on March 15, and had the photographic curves been developed on that daj 
we should probably have predicted t.he occurrence of the aurora seen doriiig 
the evening. The earth currents, which are necessary coriconiitants of mag 
netic disturbnnces, were probably intense enough to cause the disarrange 
ment of the cable tests referred to by Yr. Willoughby Smith. 

G. hl. WHIPPLE. 
A-tw Obsercmioq-, R i c h m o d ,  Sitrrey, April  7. 
Auroras were also reported 011 the followiiig dates : 
5th.-Xew River Inlet,, North Caroliua, suspected ; Sterling! 

Ka,nsas. 
6tb.-New River Inlet, Portsmouth, Port Macon, Sniith\-ille: 

and Cape Lookout, North Caroliua; Mackina8w City, Michigm. 
The observer at Fort Macon, Forth Carolinn reports as fol. 

lows: “At i.36 1). m. horizontal beam of whitish color, turning 
to crimson, were observed in the sky from nw. to wnw., and, 
possibly, indicated the presence of an aurora; these bauds oi 
light continued until 8.10 p. ~1.” 

A t  Portsmouth, North Ca.rolinrt, the observer report,e(l that a 
faint display of auroral cloucls was observed in the nnw. be- 
tween 7.35 and 11.20 p. m. These clouds extended about 45c 
above the horizou and were about 12O degrees in width and of 
a pale yellow color; the  bands of light extended horizontally 
and were very wide in the ceutre, tapering to a point a t  each 
end, with dark spaces between them. The bauds of light had 
the appearance of luminous cirrus clouds. 

7th.-Mackinaw City, Michigsn, continuation of Gth. 
13th.-Zscanaba and Mackinaw City, Mic1iiga.u. 
14th.--Mackinaw City, Michigan, coutinuntioii of 13th ; 

Portla.nd, Maine ; Poin t Jiidi th, Rliode Isla,nd ; Austin, Teu- 
nessee ; Chester and Sdut  Vincent, Minnesota; Birniingham, 
Michigeu. 

16th.-Eastport, Maiue ; Independence, Iowa ; Mackinaw 
City and Thornville, Michigan; Saint Vincent, Minnesota; 
Burlington, Verinont ; Wytheville, Virgiuia. 

17th.-Mackiuaw City, Michigan, continuation of 16th; 
Wytheville, Virginia. 

18th.-Wytherille, Virginia; Cedar Rapids, Iowa. 
19th .-Bangor, Maine. 
20th.-Marquette, Mackinaw City, S w ~ r t z  Creek, and Al- 

pena, Michigan ; Humboldt, and Cresco, Iowa; Riley, IIlinois; 
Prarie du Chieu, Wisconsin : Saint Vincent, Minnesota; West- 
borough and Cambridge, Mossa,chuaette; Eastport, Maine. 

3lst.-Esstport, Maine, coiltinuation of 30th ; Mackinaw 
City, Michigan, continuation of 20th ; Saint Vincent, Minne- 
sota, contiuuation of 20th; Riley, Illinois, suspected. 

36th .-Mackinrtw City ! Mi chi gan. 
3lst.-Birmingham, Michigan. 

Thunder-storms are reported to have occurred in the various 
states and territories as follows : 

Alarbawza. -Montgomery, lath, 13th, 28th ; Birmiugham, 
12th, 27th, 28th; Greensboro, 19th, 25th, 28th; Mobile, 96th. 

Arizona.-Wickenburg, 9th, l l t h  to ldth, lgth, 35th ; Pres- 
cott, 10th to l3th, 19th, 20th; Port Qrant, 9th, loth,  12th, 
13th; Fort Bowie, Sth, l&h, 19th; Fort Apache, 9th, 30th; 

, 

THUNDER-8TOBXS. 

San Carlos, loth,  19th, 30th; Fort Thomas, 9th; Puma, 13th; 
Fort Verde, 2lst; Tiicson, 19th. 

A~knizsas.-Fort Smith, l l th ,  19th ; Little Rock, 12th, 26th, 
37th. 

Crrlifo~?bia.-Sau Diego, 12th, 13th ; Poway, 13th. 
Coloricdo.-West Las Auimas, l l th ,  13th, 26th ; Montrose, 

?I& 
~~ol..ida.-J~cksonvillg, 13th, 91st, 38th ; Cedar Keys and 

Newport., Slst ; Sanford, 9lst, 32~1; PensacoIa, S6th, 28th; 
Key West, 4th to 7tlr, 33d; Fort Barrancas and Tallahassee, 
Hst,  38th ; Liuiona, 29d. 

Georgh.-Augusta, ancl Milledgerille, 12th, 38th ; Savannah, 
28th; Atlanta, Forsyth 2 m l  Athens, la th ,  97th, 28th. 

Idaho.-Bois6 City, 15th ; Ccmr d’Alene, 16th. 
Illinois. - W i h n  Centre, l l t h  ; Anna, Cairo, and Sand- 

wich, 14th. 
liidin?~a.-lndiauapolia, Spiceland, a,nd Vevay, l l th ,  14th ; 

Greencastle, Jefferaouville, and Saumau, 14th ; Laconia, 14th, 
31st ; Fort Wayne, 13th, 16th ; Guilforcl, 12tli, 14th; Lafayette, 
16th. 

I t b d h i  Terrilwy.-Fort Reno, l l th ,  SGth. 
Iooron.--Na.nchester and Muscatine, 13th ; Oskaloosa, 14th. 
K~~,uns.-Leavenworth and Manhattnn, 29th, 31 st;  hde- 

pendeuce, ldth, BGth, 31st; Topeka, Gtli, 29th; 31st; Clay 
Centre, Gtlr, 39th ; Fort Scott, 14th, 31st; Wellington, 9Gth; 
Alli~ou ancl Sherlock, 13th ; Atchison aud Salina, 29th; Wyan- 
dotte and Yates Centre, 31st. 

Gestaa~k~.-Looisville, 14th. 
LOu.isiana.-New Orleans, 21st, 38th ; Liberty Hill,. l l th ,  

19th ; Point Pleasant, l l th ,  12th,27th, 28th; Grand Coteau, 
21st, %th, 28th. 

Nmhe.-Eastport, 1st. 
~fa~~ln~~d.-Ciimberlancl, 11th. 
niicA.~~nn.-Lniisiii~, l l t h  ; Mottville, l l th ,  14th. 
Mis8oi~ri.-Pierce City, 20th, 91st, 28th. 
Nebmska.-Harrarcl andRed Willow, 13th ; Stockham, 29th. 
Ne.lmda.--Carson City, 18th. 
New lVmico.-Santa F6,13th ; Fort Union, 13th, 2lst. 
New Yo&.-Humphrey, 14th. 
North Cnrolimz.-New River Inlet, 5th ; Wrcsh Woods, 16th, 

17tli,19tb, 30th; Kittj-EIElawk, 18th; Chapel Hill,27th; Smith- 
ville, 38th. 

Ohio.-Columbus, Ja,cksonboroiigh, North Lewisburg, and 
Westerville, l l t h  ; Garrettsville, l l t h ,  30th ; Cincinnati, Cleve- 
land, and Portsmouth, 14th ; Hiram and Ruggles, 30th. 

Orego,b.-Lakeview, 10th. 
Penasy~ani~in.-Grampinn Hi1 1s and Leetsdale, 11th : Falls- 

ington, i6th. 
Rhode Islaid.-Block Island, 4th. 
Soiith C‘aroZina.-Statesbiir~, 97th, 28th ; Aiken and Pacolet, 

SSt#ll. 
Te?~nessee.-Ashwood, 13th ; Chattanooga, 12th, 27th ; Nash- 

rille, Uth,  14th; Milan, 19th, 14th, 96th; Knoxville and 
Xeniphis, 13tlr, Z t h ,  38th. 

T&ms.-San Antonio, l9th, 13th, 16th, 90th ; Palestine, l l th ,  
14th, 37th; Iudiai~ola, l l t h ,  14th, 15th, 30th ; Galveston, 20th ; 
Rio Qrande City, l l t h ;  Fort Stockton, 13th, 14th, 20th; Fort 
Davis, loth, 90th; Fort Concho? ldth, 16th; Fort Elliot, l l th ,  
Llth, 19th ; El Paso, 10th ; New Ulm, lath, 14th, 15th, 20th, 
31wt, 33d; Olebmne, 7th, 11th: 14th ; Huntsville, 19th, 14th, 
25th. 

Ut2nk.-Selt Lake City, Slst. 
17irphia.-Bird7s Nest, 15th; Wytheville, 37th; Norfolk, 

Wns?bingtoon Territory.-Spokane Falls, 16th. 
West Virginia.-Helvetia, 11th. 

29th. 

OPTICAL PHENOMENA. 
SOLAR HALOS. 

Solar halos mere observed in the various states and territo- 

Arizona.-lst, 5th, Gth, Sdth, 9Gth. 
-ies as fadlows : 


